Vowel Harmony and Tone in Akan Toponyms by Obeng, Samuel Gyasi

(1)
 To
po
ny
m
s t
ha
t h
av
e 
be
en
 c
o
m
pl
ete
ly
 le
xi
ca
liz
ed
 fo
llo
w
 th
e 
v
o
w
el
 h
ar
- 
m
o
n
y 
pr
oc
es
s i
n 
A
ka
n 
by
 w
hi
ch
 a
ll 
th
e 
v
o
w
el
s i
n 
a 
w
o
rd
 a
re
 e
ith
er
 R
TR
 o
r 
AT
R 
an
d 
th
at
 A
TR
 v
o
w
el
s c
an
 a
ss
im
ila
te
 pr
ec
ed
in
g 
RT
R 
v
o
w
els
 in
to
 A
TR
. 
(2
) C
on
tra
ry
 to
 th
e n
o
tio
n 
th
at
 a
 R
TR
 v
o
w
el 
w
hi
ch
 h
as
 b
ee
n 
ra
ise
d 
to
 A
TR
 
ca
n
n
o
t 
ra
ise
 a
n
o
th
er
 p
re
ce
di
ng
 R
TR
 v
o
w
el 
to
 A
TR
, t
he
re
 is
 e
v
id
en
ce
 t
o 
sh
ow
 
th
at
 w
ith
 c
o
m
pl
et
el
y l
ex
ic
al
iz
ed
 to
po
ny
m
s, 
so
m
e 
RT
R 
v
o
w
els
 ra
ise
d 
to
 A
TR
 ra
ise
 
o
th
er
 p
re
ce
di
ng
 R
TR
 v
o
w
el
s 
in
to
 A
TR
. T
hu
s, 
w
ith
 c
o
m
pl
ete
ly
 le
xi
ca
liz
ed
 to
p-
 
o
n
ym
s, 
th
e v
o
w
el
 h
ar
m
on
y 
pr
oc
es
s o
f r
ai
sin
g 
ca
n
 g
o 
be
yo
nd
 o
n
e 
sy
lla
bl
e;
 
(3)
 C
on
tra
ry
 t
o 
th
e 
as
se
rt
io
n 
th
at 
RT
R 
v
o
w
els
 a
re
 u
n
ab
le
 t
o 
lo
w
er
 A
TR
 
v
o
w
el
s t
o 
RT
R,
 th
er
e i
s e
v
id
en
ce
 to
 s
u
gg
es
t t
ha
t R
TR
 v
o
w
el
s m
ay
 b
e 
ab
le
 to
 d
o 
so
. F
or
 e
x
am
pl
e, 
cl
os
e o
bs
er
va
tio
n o
f t
he
 el
em
en
ts 
th
at 
fo
rm
 th
e 
to
po
ny
m
 A
da
nk
- 
o
ro
n
o
 [a
da
qk
ur3
nu
]-n
 
[a]
 'a
 n
o
m
in
ali
zin
g p
re
fix
' +
 du
n 
[d
an
] '
de
pe
nd
 o
n
' 
+ 
ku
ro
 [k
uro
] '
to
w
n'
+ 
n
o 
[nu
] '
th
e'-
su
gg
es
ts 
th
at
 th
e 
RT
R 
v
o
w
el 
[u]
 of
 ii
o 
[nu
] 
'th
e' 
lo
w
er
s t
he
 A
TR
 v
o
w
els
 [o
] a
n
d 
[u]
 in
to
 [3
] a
n
d 
[u]
 re
sp
ec
tiv
el
y.
 In
 O
du
- 
m
u
se
 [3
du
ma
s1
]1 
fo
rm
ed
 f
ro
m
 o
du
m
 [o
du
m]
 'a
 
ty
pe
 o
f 
tim
be
r' 
an
d 
u
se
 
[as
11
 
'be
ne
at
h',
 t
he
 R
TR
 v
o
w
el
 [a
] lo
w
er
s t
he
 A
TR
 v
o
w
els
 [u
] a
n
d 
[o]
 in
to
 [u
] a
n
d 
[3]
 
re
sp
ec
tiv
el
y.
 
(4)
 C
on
tra
ry
 to
 th
e 
n
o
tio
n 
th
at 
th
e 
lo
w 
AT
R 
v
o
w
el,
 /a
d,
 ca
n
n
o
t 
ra
ise
 a
 R
TR
 
v
o
w
el
 to
 A
TR
 v
o
w
el
, t
he
re
 is
 ev
id
en
ce
 to
 s
ho
w
 th
at 
/ae
/ c
an
 d
o 
so
. 
Co
nc
er
ni
ng
 to
ne
, t
he
 p
ap
er
 e
x
pl
ai
ns
 th
at 
A
ka
n 
to
po
ny
m
s 
ar
e 
so
m
et
im
es
 in
- 
co
n
sis
te
nt
 w
ith
 th
e 
ge
ne
ra
liz
at
io
n t
ha
t i
f a
 s
eg
m
en
t o
r 
sy
lla
bl
e i
s d
el
et
ed
, i
ts 
as
so
- 
ci
at
ed
 to
ne
 s
ho
ul
d r
em
ai
n 
an
d 
ex
er
t a
n
 in
flu
en
ce
 o
n
 t
he
 to
ne
 o
f 
an
 a
dja
cen
t s
yl
- 
lab
le.
 S
pe
ci
fic
al
ly
, I 
sh
ow
 th
at:
 
(1)
 If 
th
e 
fin
al
 co
m
po
ne
nt
 of
 th
e t
op
on
ym
 is
 th
e p
os
tp
os
iti
on
 &
so
 
'o
n
' 
o
r 
'o
n
 t
op
 o
f,
 th
e 
in
iti
al 
v
o
w
el
 [e
l is
 d
el
et
ed
 a
n
d 
its
 a
ss
o
ci
at
ed
 lo
w
 to
ne
 m
ay
 o
r 
m
ay
 n
o
t c
au
se
 a
 d
ow
ns
te
pp
in
g o
f a
 fo
llo
w
in
g 
hi
gh
 to
ne
. 
(2)
 If 
th
e 
fin
al
 c
o
m
po
ne
nt
 o
f 
th
e 
to
po
ny
m
 i
s 
th
e 
po
stp
os
iti
on
 u
se
 
[;&
I 
'u
n
de
r' 
o
r 
'be
ne
at
h',
 t
he
n 
th
e 
fu
ll 
fo
rm
 in
clu
di
ng
 th
e 
to
na
l p
at
te
rn
 m
ay
 b
e 
m
ain
- 
ta
in
ed
. 
H
ow
ev
er
, t
he
 l
ow
 t
on
e 
as
so
ci
at
ed
 w
ith
 t
he
 i
ni
tia
l 
[a]
 v
o
w
el 
m
ay
 b
e 
ch
an
ge
d 
to
 a
 h
ig
h 
to
ne
. 
2.
 
M
et
ho
d 
Th
e 
da
ta
 fo
r 
th
is 
st
ud
y 
co
n
sis
t o
f 
A
ka
n 
to
po
ny
m
s 
fro
m
 d
iff
er
en
t p
ar
ts 
of
 
A
ka
n 
ar
ea
s 
in
 G
ha
na
. T
he
 st
ud
y 
in
vo
lv
es
 a 
m
o
rp
ho
ph
on
em
ic
 d
es
cr
ip
tio
n 
of
 t
he
 
to
po
ny
m
s. 
In
 p
ar
tic
ul
ar
, i
t i
nv
ol
ve
s a
 d
es
cr
ip
tio
n 
of
 t
he
 m
o
rp
ho
ph
on
ol
og
ic
al
 is
- 
su
es
 (th
at 
ta
ke
 p
la
ce
 d
ur
in
g t
he
 fo
rin
at
io
n o
f t
op
on
ym
s) 
w
hi
ch
 a
re
 c
o
n
tr
ar
y 
to
 e
s-
 
ta
bl
ish
ed
 c
lai
m
s a
bo
ut
 v
o
w
el
 h
ar
m
on
y 
an
d 
to
ne
 in
 A
ka
rl 
ph
on
ol
og
y.
 T
he
 s
tu
dy
 
do
es
 n
o
t p
ay
 a
n
y 
pa
rti
cu
la
r a
tte
nt
io
a 
to
 e
ty
m
ol
og
y 
o
r 
hi
sto
ry
 o
f 
su
ch
 to
po
ny
m
s. 
Th
e c
la
im
s m
ad
e a
re
 ba
se
d 
o
n
 m
y 
tra
ns
cr
ip
ts 
an
d 
o
n
 m
o
rp
ho
ph
on
em
ic
 fa
ct
s. 
3.
 
D
at
a 
a
n
a
ly
sis
 
Th
is 
se
ct
io
n 
pr
es
en
ts 
a 
di
sc
us
sio
n 
of 
v
o
w
el 
ha
rm
on
y 
an
d 
to
ne
 i
n 
A
ka
n 
to
po
ny
m
s. 
Th
e d
isc
us
sio
n d
w
el
ls 
m
ain
ly
 o
n
 e
x
ce
pt
io
ns
 (t
ha
t a
ris
e f
ro
m
 th
e 
st
ud
y 
of
 A
ka
n 
to
po
ny
m
s) 
to
 p
re
vi
ou
sly
 s
ta
te
d 
ge
ne
ra
liz
at
io
ns
 a
bo
ut
 v
o
w
el
 h
ar
m
on
y 
an
d 
to
ne
. T
he
re
 a
re
 tw
o 
su
bs
ec
tio
ns
 an
d 
ea
ch
 s
u
bs
ec
tio
n 
be
gi
ns
 w
ith
 a
 b
rie
f d
is-
 
cu
ss
io
n 
of
 t
op
on
ym
s 
th
at 
co
n
fo
rm
 e
x
ac
tly
 w
ith
 th
e 
ge
ne
ra
liz
at
io
ns
 m
ad
e 
in
 t
he
 
lit
er
at
ur
e a
n
d 
is 
fo
llo
w
ed
 by
 a
 d
isc
us
sio
n 
of
 th
os
e 
th
at
 d
o 
n
o
t 
co
n
fo
rm
 to
 s
u
ch
 
ge
ne
ra
liz
at
io
ns
. 
1 
3.1
 
V
ow
el 
ha
rm
on
y 
V
ow
el 
ha
rm
on
y 
is 
a 
ty
pe
 of
 a
ss
im
ila
tio
n 
w
he
n 
v
o
w
els
 c
o
m
e 
to
 s
ha
re
 c
er
ta
in
 
fe
at
ur
es
 w
ith
 o
th
er
 vo
w
els
 of
 th
e s
am
e 
cl
as
s, 
(C
rys
tal
 19
94
:1
68
). P
ho
ne
tic
al
ly
, te
n 
1 
v
o
w
el
s 
ar
e 
id
en
tif
ie
d i
n 
A
ka
n 
(T
wi
). T
he
se
 v
o
w
els
 a
re
 [i
 I 
e
 E
 
ae
 a
 
o
 
3
 u
 
u]-
 
(B
err
y 
19
57
, C
le
m
en
ts 
19
81
, 1
98
4,
 D
ol
ph
yn
e 
19
88
, S
te
w
ar
t 
19
67
, 
19
70
, a
n
d 
Sc
ha
ch
te
r 
&
 F
ro
m
ki
n 
19
68
). W
ith
in
 su
cc
es
siv
e s
yl
lab
les
 o
f A
ka
n 
w
o
rd
s o
f m
o
re
 
th
an
 o
n
e 
sy
lla
bl
e, 
o
n
e 
fin
ds
 th
at 
th
e v
o
w
els
 th
at 
o
cc
u
r 
ar
e 
ei
th
er
 [i
 e 
ae
 o
 u
] o
r 
[I 
E 
a 
3
 u
]. T
hu
s, 
th
er
e i
s a
 r
es
tri
cti
on
 o
n
 t
he
 d
ist
rib
ut
io
n 
of
 th
e 
v
o
w
el
s 
w
hi
ch
 d
oe
s 
n
o
t g
en
er
al
ly
 al
lo
w
 th
e 
v
o
w
els
 o
f S
et
 1
 to
 o
cc
u
r 
in 
th
e 
sa
m
e 
w
o
rd
 w
ith
 th
os
e 
o
f 
Se
t 2
 (D
olp
hy
ne
 19
88
:1
5).
 In
 th
e 
ex
am
pl
es
 in
 T
ab
le 
1, 
th
e 
v
o
w
el
s 
ar
e 
fro
m
 e
ith
er
 
of
 th
e 
se
ts
 a
bo
ve
. 
Ta
bl
e 1
: V
ow
el 
ha
rm
on
y 
se
ts
 
bo
rn
 o
n
 F
rid
ay
' 
Ad
u 
[&
d;] 
'pr
op
er
 n
am
e'
 
Ad
o 
[id
;] 
'pr
op
er
 n
am
e'
 
es
ie
 [2
sid
] 'h
ill
' 
&
se
e [;
&I
 
'fa
th
er
 
Th
e 
w
o
rd
s 
u
n
de
r 
Se
t 1
 ha
ve
 o
n
ly
 A
TR
 v
o
w
els
 w
he
re
as
 th
os
e 
u
n
de
r 
Se
t 2
 
ha
ve
 o
n
ly
 R
TR
 v
o
w
el
s. 
A
cc
or
di
ng
 to
 L
in
da
u 
19
79
, A
ka
n 
AT
R 
v
o
w
el
s 
ar
e 
ch
ar
- 
ac
te
riz
ed
 b
y 
a 
ho
llo
w
 q
ua
lit
y 
be
ca
us
e 
du
rin
g 
th
eir
 p
ro
du
ct
io
n 
th
e 
ro
o
t 
of
 t
he
 
to
ng
ue
 is
 p
us
he
d 
fo
rw
ar
d,
 a
 p
ro
ce
ss
 w
hi
ch
 e
n
la
rg
es
 th
e 
sp
ac
e 
in 
th
e 
ph
ar
ny
x.
 
Th
us
, t
he
re
 is
 a 
w
id
er
 p
ha
rn
yx
 an
d 
lo
w
ew
r l
ar
yn
x.
 L
in
da
u 
(19
79
:17
1) 
re
m
ar
ks
 fu
r- 
th
er
 th
at 
'be
ca
us
e 
th
e 
to
ng
ue
 is
 a
 c
o
n
st
an
t 
m
as
s,
 w
he
n 
th
e 
ro
o
t 
is 
ad
va
nc
ed
, t
he
 
fro
nt
 o
f t
he
 to
ng
ue
, i
nc
lu
di
ng
 th
e b
lad
e 
is 
al
so
 di
sp
la
ce
d u
pw
ar
ds
 a
s 
an
 a
u
to
m
at
ic
 
co
n
se
qu
en
ce
 of
 th
e p
ul
l o
f t
he
 p
os
te
rio
r g
en
io
gl
os
su
s'.
 
Th
e l
ow
 c
en
tr
al
 A
TR
 v
o
w
el 
[ae
] h
as
 d
iff
er
en
t c
ha
ra
ct
er
ist
ic
s i
n 
th
e 
di
ffe
re
nt
 
A
ka
n 
di
al
ec
ts.
 D
ol
ph
yn
e 
19
88
 an
d 
Li
nd
au
 1
97
9 
n
o
te
 t
ha
t u
n
lik
e 
th
e 
Fa
nt
e 
di
a-
 
lec
ts,
 in
 w
hi
ch
 d
ur
in
g 
its
 a
rt
ic
ul
at
io
n t
he
 to
ng
ue
 r
o
o
t 
is 
pu
sh
ed
 f
or
w
ar
d 
th
er
eb
y 
en
la
rg
in
g 
th
e 
sp
ac
e 
in
 th
e 
ph
ar
ny
x 
an
d 
th
us
 g
iv
in
g 
it 
a 
ho
llo
w
 q
ua
lit
y,
 in
 th
e 
A
ku
ap
em
 an
d 
A
sa
nt
e d
ia
lie
ct
s t
he
 ro
o
t o
f t
he
 to
ng
ue
 is
 n
o
t 
pu
sh
ed
 fo
rw
ar
d 
du
r- 
in
g 
its
 a
rt
ic
ul
at
io
n.
 T
hu
s, 
[ae
] is
 th
e 
A
ku
ap
em
 a
nd
 A
sa
nt
e 
di
al
ie
ct
s i
s 
n
o
t 
ch
ar
ac
- 
te
riz
ed
 by
 a
 h
ol
lo
w
 q
ua
lit
y.
 D
ur
in
g 
th
e a
rti
cu
lat
io
n 
of
 R
TR
 v
o
w
el
s, 
th
e r
o
o
t o
f t
he
 
to
ng
ue
 is
 re
tr
ac
te
d 
an
d 
th
e 
la
ry
nx
 is
 ra
ise
d 
th
er
eb
y 
n
ar
ro
w
in
g 
th
e 
sp
ac
e 
in
 th
e 
ph
&
ny
x.
 R
TR
 v
o
w
el
s a
re
 th
er
ef
or
e n
o
t c
ha
ra
ct
er
iz
ed
 by
 th
e 
ho
llo
w
 q
ua
lit
y 
as
so
- 
ci
at
ed
 w
ith
 A
TR
 v
o
w
el
s. 
Fr
om
 th
e 
ab
ov
e 
di
sc
us
sio
n,
 it
 is
 tr
ue
 t
o 
sa
y 
w
ith
 D
ol-
 
ph
yn
e 
19
88
 an
d 
Li
nd
au
 1
97
9 
th
at
 v
o
w
el
 h
ar
m
on
y 
in 
A
ka
n 
is 
co
n
tr
ol
le
d 
by
 t
he
 
re
la
tiv
e 
siz
e o
f t
he
 p
ha
ry
nx
. 
17
6 
ST
U
D
IE
S 
IN
 T
H
E 
LI
N
G
U
IS
TI
C 
SC
IE
N
CE
S 
30
:2
 (F
AL
L 200
0) 
D
ol
ph
yn
e 
(19
88
:16
) n
o
te
s 
th
at
 v
o
w
el
 h
ar
m
on
y 
in
 A
ka
n 
ch
ar
ac
te
riz
es
 a
 
w
ho
le
 w
o
rd
 a
n
d 
is 
th
us
 a
 p
ro
pe
rty
 o
f 
th
e 
w
o
rd
. P
ho
no
lo
gi
ca
lly
, t
he
re
fo
re
, f
iv
e 
v
o
w
el
s 
m
ay
 b
e 
es
ta
bl
ish
ed
 fo
r A
ka
n 
an
d 
AT
R 
o
r 
RT
R 
pr
os
od
y 
m
ay
 b
e 
es
ta
b-
 
lis
he
d 
to
 s
ho
w
 th
e 
tw
o 
pr
on
ou
nc
ia
tio
ns
 of
 e
ac
h 
v
o
w
el
 u
n
it.
 T
he
 v
o
w
el
s 
ar
e 
th
us
 
pa
ire
d 
as
 fo
llo
w
s: 
i/
~,
 e/
e,
 =
/a
, 
01
3, 
an
d 
u
/u
. T
he
 v
o
w
el
 h
ar
m
on
y 
pr
oc
es
s 
is 
sa
id
 
to
 b
e r
eg
re
ss
iv
e,
 th
at
 is
, i
t m
o
v
es
 le
ftw
ar
ds
. F
or
 e
x
am
pl
e, 
in
 3
 's
he
lh
e' 
+ 
di
 'e
at
', 
th
e A
TR
 h
ar
m
on
y 
m
o
v
es
 le
ftw
ar
ds
 an
d 
ch
an
ge
s 
[3]
 in
to
 [o
]. T
he
 re
su
lta
nt
 u
n
it 
is 
th
er
ef
or
e 
o
di
 [o
di]
 's
he
th
e 
ea
ts
.' 
As
 B
er
ry
 1
95
7,
 C
le
m
en
ts 
19
81
, 1
98
4,
 D
ol
ph
yn
e 
19
88
, S
te
w
ar
t 
19
67
, 1
97
0,
 
an
d 
Sc
ha
ch
te
r &
 F
ro
m
ki
n 
19
68
 rig
ht
ly
 p
oi
nt
 o
u
t, 
th
er
e 
ar
e 
fe
w
 e
x
ce
pt
io
ns
 to
 t
he
 
v
o
w
el
 h
ar
m
on
y 
pr
oc
es
s 
st
at
ed
 ab
ov
e:
 
(a)
 T
he
re
 a
re
 v
er
y 
fe
w
 w
o
rd
s 
lik
e 
sik
a 
[si
ka
] 
'm
o
n
ey
', 
bi
sa
 [
bis
a] 
'a
sk
', 
ku
m
a 
m
m
a
] '
sm
al
l', 
n
yi
ns
en
 [p
ins
en
] '
be
 p
re
gn
an
t' 
ku
ra
 [k
ur
a] 
'to
 h
ol
d'
, 
an
d 
pi
nk
ye
 [
pi
jlt
~e
] 'co
m
e 
cl
os
e' 
th
at
 h
av
e 
v
o
w
el
s f
ro
m
 b
ot
h 
ha
rm
on
ic
 se
ts
; 
(b)
 A
 la
bi
ali
ze
d 
o
r 
pa
la
ta
liz
ed
 c
o
n
so
n
an
t 
fo
llo
w
ed
 b
y 
th
e 
lo
w
 R
TR
 v
o
w
el
 
[a]
 co
u
ld
 b
e p
re
ce
de
d 
by
 a
 A
TR
 v
o
w
el
. F
or
 e
x
am
pl
e:
 
o
 +
 gu
 +
 a 
o
gu
a 
[b
gw
i] '
slh
e 
pe
el
s' 
e 
+ 
gy
 +
 a 
eg
ya
 [&
da
i] '
fir
e' 
a 
+ 
gy
 +
 a 
ag
ya
 [
cd
za
] '
fa
th
er
'; 
In
 al
l 
th
e 
ab
ov
e 
ex
am
pl
es
 in
 (a
) a
n
d 
(b)
, th
e 
AT
R 
v
o
w
el
(s)
 co
m
e(s
) b
ef
or
e 
th
e 
RT
R 
v
o
w
el
(s)
. It
 is
 im
po
rta
nt
 to
 a
lso
 m
en
tio
n 
th
at
 th
e 
lo
w
 v
o
w
el
 [a
] is
 th
e 
RT
R 
v
o
w
el
 th
at
 u
su
al
ly
 o
cc
u
rs
 a
fte
r t
he
 A
TR
 v
o
w
el
; [
el 
al
so
 o
cc
u
rs
 in
 tw
o 
w
o
rd
s- 
n
yi
ns
en
 [p
ins
en
] a
n
d p
in
ky
e 
[p
ijl
t~
e] 'c
o
m
e 
cl
os
e'.
 
(c)
 In
 th
e 
A
ku
ap
em
 d
ia
le
ct
 of
 A
ka
n,
 th
e 
RT
R 
v
o
w
el
 [I
] o
f 
th
e 
pr
og
re
ss
iv
e 
as
pe
ct
 r
e 
[n
] r
em
ai
ns
 R
TR
 e
v
en
 if
 it
 o
cc
u
rs
 w
ith
 a
 r
o
o
t 
th
at
 h
as
 a
n 
AT
R 
v
o
w
el
. 
Th
us
, i
ns
te
ad
 o
f [
~i
di
] we
 h
av
e 
[m
di
] 's
lh
e 
is 
ea
tin
g.
' 
Th
e v
o
w
el
 h
ar
m
on
y 
pr
oc
es
s i
n 
A
ka
n 
su
gg
es
ts 
th
at
 a
t m
o
rp
he
m
e 
bo
un
da
rie
s, 
AT
R 
is 
th
e 
ac
tiv
e 
v
al
ue
. S
pe
cif
ica
lly
, A
TR
 v
o
w
el
s 
ca
n
 
ra
ise
 R
TR
 v
o
w
el
s 
in
to
 
A
TR
, w
he
re
as
 R
TR
 v
o
w
el
s d
o n
o
t l
ow
er
 A
TR
 in
to
 R
TR
. T
hu
s: 
IR
TR
I [
Am
1 +
 [A
m
1 [
Am
1 
m
TR
] [
RT
R]
 [A
TR
] +
 [R
TR
] [A
TR
] [A
TR
]. 
Bu
t n
o
t: [A
TR
I [
Rm
l -
4
+
 [R
m
l IR
TR
I 
Fo
r e
x
am
pl
e;
 kg
 [
b]
 'go
' 
+ 
si 
[si
] 'w
as
h' 
+
 k
~
si
 [ko
si]
 'g
o 
(an
d) 
w
as
h 
it'
 
w
he
re
 th
e 
RT
R 
v
o
w
el
 [3
] o
f k
3 
ch
an
ge
s 
to
 A
TR
 [o
]; a
n
d 
k3
 [k
3]
 'g
o' 
+ 
t3
 [b
] 
'bu
y' 
+ 
fu
fu
o 
[fu
fu
o]
 'a
 
st
ap
le
 d
ish
'+
 
k3
t3
 f
uf
uo
 [
k3
tof
uf
uo
] 
'go
 a
n
d 
bu
y 
fu
fu
o' 
w
he
re
 th
e R
TR
 v
o
w
el
 [D
] of
 t
3 
is 
as
sim
ila
ted
 to
 [o
] b
ut
 th
e 
RT
R 
v
o
w
el
 o
f 
k3
 is
 n
o
t a
ffe
ct
ed
 by
 th
e h
ar
m
on
y 
pr
oc
es
s a
n
d 
th
er
ef
or
e r
em
ai
ns
 R
TR
. 
A
ka
n 
lin
gu
ist
s 
(B
err
y 
19
57
, C
lem
en
ts 
19
81
, 1
98
4,
 D
ol
ph
yn
e 
19
88
, a
n
d 
St
ew
ar
t 1
96
7,
 1
97
0) 
as
se
rt
 th
at
 th
er
e 
ar
e 
a 
fe
w
 e
x
ce
pt
io
ns
 to
 t
he
 ru
le
s 
of
 v
o
w
el
 
ha
rm
on
y;
 th
at
 is
, t
he
re
 ar
e 
w
o
rd
s i
n 
w
hi
ch
 b
ot
h 
ad
va
nc
ed
 a
n
d 
u
n
ad
va
nc
ed
 v
o
w
- 
el
s 
o
cc
u
r.
 H
ow
ev
er
, c
lo
se
 a
tte
nt
io
n 
to
 A
ka
n 
to
po
ny
m
s 
su
gg
es
ts 
th
at
 t
he
re
 a
re
 
SA
M
U
EL
 
OB
EN
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OW
EL
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ON
Y 
AN
D 
TO
NE
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 A
K
A
N
 
TO
PO
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M
S 
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7 
m
o
re
 e
x
ce
pt
io
ns
 th
an
 p
re
vi
ou
sly
 th
ou
gh
t. 
Th
us
, a
s 
n
o
te
d 
ea
rli
er
, a
 c
ar
ef
ul
 o
bs
er
- 
v
at
io
n 
of
 A
ka
n 
to
po
ny
m
s 
po
in
ts 
to
 t
he
 f
ac
t t
ha
t 
th
er
e 
ar
e 
ex
ce
pt
io
ns
 t
o 
pr
ev
i- 
o
u
sly
 s
ta
te
d 
ge
ne
ra
liz
at
io
ns
 ab
ou
t h
ow
 v
o
w
el
 h
ar
m
on
y 
o
pe
ra
te
s i
n 
A
ka
n.
 
In
 th
e r
em
ai
ni
ng
 pa
rt 
of
 th
is 
se
ct
io
n,
 I 
sh
ow
 th
e 
ph
on
ol
og
ic
al
 c
ha
ra
ct
er
ist
ic
s 
of
 b
ot
h 
co
m
pl
et
el
y 
le
xi
ca
liz
ed
 a
n
d 
pa
rti
al
ly
 le
xi
ca
liz
ed
 to
po
ny
m
s 
w
ith
 p
ar
tic
ul
ar
 
re
fe
re
nc
e 
to
 h
ow
 th
ey
 re
ac
t t
o 
th
e 
A
ka
n 
v
o
w
el
 h
ar
m
on
y 
pr
oc
es
s. 
3.1
.1 
Co
m
pl
et
el
y 
le
xi
ca
liz
ed
 to
po
ny
m
s 
Cl
os
e 
o
bs
er
va
tio
n 
of
 th
e 
to
po
ny
m
s s
u
gg
es
ts 
th
at
 a
cr
o
ss
 m
o
rp
he
m
e b
ou
nd
a-
 
rie
s, 
a 
RT
R 
v
o
w
el
 as
sim
ila
te
s t
o 
an
 A
TR
 v
ow
el 
.
 Th
e e
x
am
pl
es
 in
 T
ab
le
 2 
m
ak
e t
he
 
ab
ov
e c
la
im
 cl
ea
re
r. T
ab
le
 2
: C
om
pl
ete
ly
 le
xi
ca
liz
ed
 to
po
ny
m
s 
TO
PO
N
Y
M
 
ST
RU
CT
U
RE
 
M
EA
NI
NG
 
A
su
om
 
A 
[a 
1 
+
 n
su
o
 [;
lsl
i6]
 +
 e
m
u 
[im
ii]
 
O
n 
a 
riv
er
 
[ &
sG
m
] 
n
o
m
. 
af
fix
 +
 w
at
er
 +
 w
ith
in
 
(m
ars
h1
an
ds)
z 
B
ad
u 
3b
a 
[jb
i] 
+ 
du
 [
d~
i] 
Te
nt
h-
Ch
ild
 
[b&
dC
] 
ch
ild
 +
 te
n 
K
uk
ur
an
tu
m
i 
K
uk
u 
[kG
kG
] +
 a 
[L]
 +
 n 
[GI
 +
 tu
m
i [
ttim
i] 
U
na
bl
e t
o 
lif
t 
[k;
k;r
&h
t;m
i] 
lif
t +
 if 
+ 
n
eg
. +
 ab
le 
(Im
pre
gn
ab
le)
 
A
ny
in
am
 
A
 [&
I+
 ny
in
a 
G
na
] +
 em
u 
[bm
6] 
Su
rro
un
de
d 
by
 s
ilk
- 
[a
;!
~i
n&
d 
n
o
m
. 
af
fix
 +
 si
lk
-c
ot
to
n t
re
e 
+ 
w
ith
in
 
co
tto
n 
tr
ee
s 
Fo
r e
x
am
pl
e,
 in
 A
su
om
 [
&s
66
16
] th
e 
RT
R 
v
o
w
el
 o
f 
th
e 
n
o
m
in
al
iz
in
g 
pr
ef
ix
 
{a
) [
a]
 a
ss
im
ila
te
s t
o 
a 
AT
R 
v
o
w
el
, 
[a;
!], 
be
ca
us
e 
of
 th
e 
fo
llo
w
in
g 
AT
R 
v
o
w
el
, 
[u
], o
f n
su
o
 [n
su
o] 
'w
at
er
'. 
Re
ag
ar
di
ng
 A
ny
in
an
t 
[a;
!P
in&
m]
 th
er
e 
ar
e 
tw
o 
in
- 
st
an
ce
s 
of
 r
ai
sin
g 
fro
m
 R
TR
 to
 A
TR
. T
he
 o
pe
n 
lo
w
 v
o
w
el
s 
[a]
 of
 n
yi
na
 [p
ins
] 
's
ilk
-c
ot
to
n 
tr
ee
' 
an
d 
th
e 
n
o
m
in
al
iz
in
g 
af
fix
 a
 [k
] c
ha
ng
e 
to
 [a
e] 
be
ca
us
e 
of
 A
TR
 
v
o
w
el
 [e
l o
f e
nz
u 
'w
ith
in
' a
nd
 [i
] o
f n
yi
na
 [p
in
a]
 'si
lk
-c
ot
to
n 
tr
ee
' 
re
sp
ec
tiv
el
y.
 
In
 th
e 
n
ex
t 
se
ct
io
n,
 I 
sh
ow
 t
ha
t 
fo
r t
op
on
ym
s 
th
at
 h
av
e 
be
en
 c
o
m
pl
et
el
y 
le
xi
ca
liz
ed
, it
 is
 ev
en
 po
ss
ib
le 
fo
r a
 R
TR
 v
o
w
el
 w
hi
ch
 h
as
 b
ee
n 
ra
ise
d 
to
 A
TR
 t
o 
ra
ise
 a
 p
re
ce
di
ng
 R
TR
 v
o
w
el
 in
to
 A
TR
. 
3.
1.
2 C
om
pl
et
el
y 
le
xi
ca
liz
ed
 to
po
ny
m
s i
n 
w
hi
ch
 a
 R
TR
 v
o
w
el
 ra
is
ed
 to
 A
TR
 
is 
a
bl
e t
o 
ra
is
e 
a 
pr
ec
ed
in
g 
R
TR
 to
 A
TR
 
D
ol
ph
yn
e 
(19
88
:23
) n
o
te
s 
th
at
 v
o
w
el
 h
ar
m
on
y 
pr
oc
es
s 
of
 r
ep
la
ci
ng
 an
 u
n
- 
ad
va
nc
ed
 v
o
w
el
 b
y 
an
 a
dv
an
ce
d 
v
o
w
el
 d
oe
s 
n
ot
 n
or
m
all
y 
ex
te
nd
 b
ey
on
d 
th
e 
sy
lla
bl
e i
m
m
ed
iat
ely
 p
re
ce
di
ng
 th
e 
ad
va
nc
ed
 v
o
w
el
. S
he
 n
o
te
s 
fu
rth
er
 th
at
 f
or
 
so
m
e 
sp
ea
ke
rs
, it
 is
 p
os
sib
le 
fo
r o
th
er
 p
re
ce
di
ng
 v
o
w
el
s t
o 
be
 ra
ise
d 
to
 A
TR
. T
he
 
ex
am
pl
es
 in
 T
ab
le
 3
 an
d 
o
th
er
 ex
am
pl
es
 sc
ru
tin
iz
ed
 in
 th
e d
at
a s
ho
w
 th
at
 in
 m
an
y 
to
po
ny
m
s, 
th
e 
AT
R 
pr
os
od
y 
ex
te
nd
s 
be
yo
nd
 a
 s
yl
la
bl
e. 
Th
us
 a
lth
ou
gh
 n
or
m
all
y 
[R
TR
] [
RT
R]
 [A
TR
] b
ec
om
e 
[R
TR
] [
AT
R]
 [A
TR
], w
ith
 re
ga
rd
 to
 c
o
m
pl
et
el
y 
le
xi
- 
ca
liz
ed
 to
po
ny
m
s 
w
e 
ha
ve
 [R
TR
] [
RT
R]
 [A
TR
] b
ec
om
in
g 
[A
TR
] [
AT
R]
 [A
TR
]. 
Th
e t
op
on
ym
s i
n 
Ta
bl
e 3
 ex
em
pl
ify
 th
is 
pa
tte
rn
. 
TO
PO
NY
M
 
ST
RU
CT
U
RE
 
M
EA
NI
NG
 
ss
ee
ku
ro
m
 ~
S
E
I 
[~
S~
IS
 
+ 
ku
ro
[ k
h6
] +
 e
m
u
 [&
m6
] 
O
se
i's
 t
ow
n 
6 
~
S
E
I
 + 
to
w
n 
+ 
w
ith
in
 
M
rn
ep
om
 
M
 [m
] 
+ 
be
p3
 [h
ip;
] +
 
em
u
 [&
m6
] 
W
ith
in
 m
o
u
n
ta
in
s 
[~
iP
6m
] 
n
o
m
.a
ffi
x 
+ 
m
o
u
n
ta
in
 +
 w
ith
in
 
K
uk
ub
i 
K
ok
o 
[k;
!k;
] 
+ 
bi 
[bi
] 
A
 hi
ll. 
[ki
kii
b"
] 
hi
ll 
a 
H
ia
w
oa
nw
u 
e 
[b]
 +
 hi
a 
[bh
il]
 +
 w
o 
[w
&]
+ a
 11
3 +
 
D
o 
n
o
t l
et 
po
ve
rty
 
[h'
l~&
w;
&~
w6
] 
if 
+ 
n
ee
d 
+ 
yo
u 
+ 
if 
+ 
dr
iv
e y
ou
 to
 c
o
m
m
it 
en
w
u
 [&
qw
i] 
su
ici
de
. 
do
n't
 d
ie
 
3b
3g
u 
3
 [a
1 +
 b3
 /b
aI
 +
 gu
 [g
ul 
H
e 
co
n
qu
er
s. 
[bb
6g
6] 
slh
e +
 pu
sh
es
 +
 as
id
e 
TO
PO
N
Y
M
 
ST
RU
CT
U
RE
 
M
E
A
N
I
N
G
 
A
da
nk
or
m
o 
A
 [i
] +
 da
n 
[d
ih
] +
 ku
ro
 [k
brb
] +
 no
 [n
6] 
D
ep
en
d 
o
n
 th
e 
To
w
n 
[G
dij
kb
rjn
;] 
n
o
m
. 
af
fix
 +
 de
pe
nd
-o
n +
 to
w
n 
+ 
th
e. 
(fo
r li
ve
lih
oo
d) 
A
ku
ro
pm
 
A
 [i
] +
 ku
ro
 [k
;r6
1+
 p
3n
 [p
%]
 
.
 
Bi
g 
to
w
n.
 (B
igg
est
 
[&
k~
hi
~%
] no
m
. 
af
fix
. +
to
w
n 
+ 
la
rg
e 
to
w
n 
in
 th
e a
re
a.
)3 
A
su
ok
sk
s:,
 
A
 [a
] +
 n
su
o
 [n
sli
b] 
+ 
k3
k3
3 
[k
jk
ji]
 
Re
d-
riv
er
 
[&
s&
~k
%]
 
n
o
m
. 
af
fix
. +
 ri
ve
r +
 re
d 
O
du
m
as
e 
O
du
m
 [ 
[jd
Gm
] +
 as
e 
[;&
I 
Be
ne
at
h 
th
e 
O
du
m
 tr
ee
 
[;d
&m
i&
] 
o
du
m
 (a
 ki
nd
 o
f t
re
e) 
be
ne
ath
 
To
pe
as
e 
To
pe
 [tb
pC
] +
 as
e 
[&
GI
 
Be
ne
at
h 
th
e 
gi
an
t s
n
ai
l 
[tb
p&
s?]
 
gi
an
t-s
na
il 
be
ne
ath
 
N
A
M
E O
F T
O
W
N
 
ST
RU
CT
U
RE
 
M
EA
N
IN
G
 
A
ko
nt
aa
ni
m
 
A
ko
nt
a [
hk
;ht
i] 
+ 
an
im
 ['a
nim
'] 
A
 b
ro
th
er
-in
-la
w
's 
fa
ce
 
[&
kb
~t
k&
n%
] 
br
ot
he
r-i
n-
la
w
 fa
ce
 
(It
 is 
di
ffi
cu
lt 
to
 d
ea
l 
w
ith
 o
n
e'
s 
br
ot
he
r-i
n-
la
w
.) 
A
m
an
kw
aa
kr
om
 
A
m
an
kw
aa
 [i
n~
ijk
wi
i] +
 
A
m
an
kw
aa
's 
to
w
n 
[8
mi
ijk
w&
kh
6m
] k
ur
o 
[kb
r6]
 + 
em
u 
[km
li] 
am
an
kw
aa
 +
 to
w
n 
+ 
in
 
1 
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ST
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H
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N
G
U
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N
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O
W
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A
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N
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Ta
bl
e 
3:
 
Ta
bl
e 4
: R
TR
 v
ow
el 
as
sim
ila
te
s A
TR
 v
o
w
el 
to
 R
TR
 
To
po
ny
m
s i
n 
w
hi
ch
 a 
RT
R 
v
o
w
el 
ra
ise
d 
to
 A
TR
 
ca
n 
ra
ise
 a 
pr
ec
ed
in
g R
TR
 to
 A
TR
 
3.
1.
4 T
op
on
ym
s i
n 
w
hi
ch
 th
e l
ow
 A
TR
 v
o
w
el 
ca
n
 r
ai
se
 a 
R
TR
 v
o
w
el 
to
 
Sc
ha
ch
te
r &
 F
ro
m
ki
n 
19
68
 an
d 
St
ew
ar
t 1
96
7 h
av
e a
rg
ue
d t
ha
t R
TR
 v
o
w
el
s 
pr
ec
ed
in
g 
th
e 
AT
R 
lo
w
 v
o
w
el 
[ae
] c
an
n
o
t 
ch
an
ge
 to
 A
TR
. H
ow
ev
er
, t
he
 e
x
am
- 
In
 a
ll 
th
e 
to
po
ny
m
s 
ab
ov
e, 
th
e 
AT
R 
ha
rm
on
y 
go
es
 b
ey
on
d 
o
n
e 
sy
lla
bl
e. 
pl
es
 in
 T
ab
le
 5
 be
lo
w 
co
n
tr
ad
ic
t th
is 
cl
ai
m
. 
Th
e 
RT
R 
v
o
w
el
s 
[e 
I] 
in
 ~
s
e
r
 
as
sim
ila
te 
to
 [e
 i]
 in
 ~
se
e
ku
ro
m
 [js
sk
ir6
m]
. I
n 
Ta
bl
e 
5:
 
M
m
ep
om
 [m
mi
p6
ml
 th
e R
TR
 v
o
w
els
 [I
] a
n
d 
[D
] 
of
 r
n
m
ep
D 
[m
mr
ps
] '
m
o
u
n
ta
in
s' 
ar
e 
as
sim
ila
ted
 in
to
 A
TR
 [i
] a
n
d 
[o]
, r
es
pe
ct
iv
el
y.
 In
 K
uk
ub
i 
[k
uk
ib"
] t
he
 R
TR
 
To
po
ny
m
s i
n 
w
hi
ch
 th
e L
ow
 A
TR
 V
ow
el 
Ra
ise
s a
 R
TR
 V
ow
el 
in
to
 A
TR
 
v
o
w
el
s [
u] 
of
 k
ok
o 
Fi
r!k
;] 
'hi
ll' 
ch
an
ge
s 
to
 A
TR
 [u
] b
ec
au
se
 o
f f
ol
lo
w
in
g 
AT
R 
v
o
w
el
 [i
] o
f t
he
 d
et
er
m
in
at
iv
e b
i '
a'
. 
Th
e 
ha
rm
on
y 
sp
an
 o
pe
ra
te
s 
o
v
er
 t
he
 e
n
tir
e 
w
o
rd
. [
u] 
an
d 
[a]
 of
 e
hi
aw
oa
 'i
f 
yo
ur
're
 p
oo
r' 
o
r 
'if 
yo
u'r
e 
in
 n
ee
d' 
ar
e 
bo
th
 
ra
ise
d t
o 
A
TR
 -[
u] 
an
d 
[re
] r
es
pe
cti
ve
ly
-b
y 
th
e 
AT
R 
v
o
w
el 
[u]
 of
 n
w
u
 '
do
n'
t 
di
e'.
 
3.
1.
3 T
op
on
yr
ns
 in
 w
hi
ch
 R
TR
 v
o
w
el
s l
ow
er
 A
TR
 v
o
w
el
s t
o 
R
TR
 
Co
nt
ra
ry
 to
 t
he
 v
iew
 e
x
pr
es
se
d 
in
 th
e 
lit
er
at
ur
e 
o
n
 A
ka
n 
v
o
w
el 
ha
rm
on
y 
(D
olp
hy
ne
, 1
98
8,
 S
ch
ac
ht
er
 &
 F
ro
m
ki
n, 
19
68
:9
7) 
th
at
 i
t i
s 
o
n
ly
 A
TR
 v
o
w
el
s 
w
hi
ch
 a
re
 a
bl
e 
to
 r
ais
e 
RT
R 
v
o
w
el
s t
o 
AT
R 
an
d 
th
at
 R
TR
 v
o
w
el
s 
ar
e 
u
n
ab
le
 to
 
In
 A
ko
nt
aa
ni
rn
 [?
ikb
itk
&n
'tm
] t
he
 R
TR
 lo
w
 v
o
w
el 
[a]
 of
 A
ko
nt
a 
[g
kb
iit
i] 
lo
w
er
 A
TR
 v
o
w
el
s 
to
 b
ec
om
e 
RT
R,
 th
e 
to
po
ny
m
s p
re
se
nt
ed
 in
 th
is 
se
ct
io
n 
su
g-
 
'br
ot
he
r-i
n-
la
w
' c
ha
ng
es
 to
 a
 A
TR
 v
o
w
el 
[ae
] d
ue
 to
 t
he
 p
re
se
nc
e 
of
 th
e 
fo
llo
w
- 
ge
st 
th
at
 R
TR
 v
o
w
el
s 
m
ay
 b
e 
ab
le
 to
 lo
w
er
 A
TR
 v
o
w
el
s 
in
to
 R
TR
. T
hu
s, 
th
e 
in
g 
AT
R 
v
o
w
el
 [a
e] 
of
 a
n
in
~ r
ae
n
im
l 
'fa
ce
'. 
In
 A
m
an
kw
aa
kr
om
 [
am
an
kw
aea
e- 
to
po
ny
m
s 
in
 T
ab
le
 4
 a
re
 in
co
ns
ist
en
t w
ith
 th
e 
ge
ne
ra
liz
at
io
n 
ex
pr
es
se
d 
by
 t
he
 
kr
om
] t
he
 tw
o 
fin
al 
RT
R 
[aa
] v
o
w
el
s o
f t
he
 fi
rst
 u
n
it 
of
 t
he
 c
o
m
po
un
d 
ge
ts 
as
- 
ab
ov
e 
au
th
or
s. 
sim
ila
ted
 in
to
 A
TR
 v
o
w
els
-[r
ea
l. 
Th
e 
fa
ct 
th
at 
th
e 
ha
rm
on
y 
sp
an
 is
 o
v
er
 t
w
o 
sy
lla
bl
es
 (k
wa
.a,
 b
ec
om
in
g 
kw
re.
ae
.) 
co
n
tr
ad
ic
ts 
w
ha
t 
Sc
ha
ch
te
r 
&
 F
ro
m
ki
n 
Th
re
e 
of
 t
he
 f
iv
e 
to
po
ny
m
s 
ar
e 
di
sc
us
se
d 
be
lo
w
. I
n 
Ak
ur
Dp
Dn
 t
he
 R
TR
 
(1
96
85
6)
 an
d 
St
ew
ar
t 1
96
7 s
ay
 a
bo
ut
 th
e A
TR
 v
o
w
el,
 [a
e].
 
n
o
m
in
al
 af
fix
 [a
] c
ha
ng
es
 to
 th
e A
TR
 v
ow
el 
[ae
] d
ue
 to
 t
he
 in
flu
en
ce
 th
e 
AT
R 
[u]
 
v
o
w
el
 o
f 
ku
ro
 't
ow
n'
 
ha
s 
o
n
 i
t. 
Be
sid
es
 th
e 
ab
ov
e 
ha
rm
on
y 
pr
oc
es
s, 
th
e 
AT
R 
3.
2 
To
ne
 
v
o
w
el
, [
o],
 of
 k
ur
o 
'to
w
n'
 t
ak
es
 o
n
 th
e R
TR
 f
ea
tu
re
 o
f t
he
 fo
llo
w
in
g 
RT
R 
v
o
w
el
 
,,
. 
.
,
 
A
ka
n 
is 
a 
to
ne
 la
ng
ua
ge
 in
 w
hi
ch
 p
itc
h 
is 
a 
fe
at
ur
e 
th
at
 d
ec
id
es
 th
e 
lex
ica
l 
[J]
. I
n 
A
su
ok
~k
ss
 [&
su
a~
km
], th
e R
TR
 v
o
w
el 
[J]
 of
 ~
D
~
D
J
 
'r
ed
' 
in
flu
en
ce
s t
he
 
i 
m
ea
n
in
g 
of
 a
 w
o
rd
. A
ka
n 
ha
s 
tw
o 
co
n
tr
as
tin
g 
to
ne
s-
hig
h 
an
d 
lo
w
. L
ik
e 
o
th
er
 
A
TR
 v
o
w
el
, [o
], o
f a
su
o
 '
riv
er
'. 
[o]
 ch
an
ge
s i
nt
o 
a 
co
rr
es
po
nd
in
g R
TR
 v
o
w
el
, [
3].
 
Fi
na
lly
, in
 T
op
ea
se
 [tb
pd
5&
], [
a] 
of
 a
se
 [a
s11
 'b
en
ea
th
', 
w
hi
ch
 is
 R
TR
, l
ow
er
s t
he
 
A
TR
 v
o
w
el
, [e
l, o
f t
op
e 
[to
pe
] 'g
ia
nt
 sn
ai
l' 
to
 R
TR
 [e
l. 
K
w
a 
la
ng
ua
ge
s 
w
ith
 tw
o 
to
ne
s,
 A
ka
n 
al
so
 e
x
hi
bi
ts 
do
w
nd
rif
t 
an
d 
do
w
ns
te
p.
 
D
ow
nd
rif
t r
ef
er
s t
o 
a 
gr
ad
ua
l l
ow
er
in
g o
f t
he
 p
itc
h 
of
 h
ig
h 
to
ne
s 
pr
ec
ed
ed
 b
y 
lo
w 
to
ne
s.
 A
 h
ig
h 
to
ne
 lo
w
er
ed
 in
 p
itc
h 
is 
ca
lle
d 
a 
do
w
ns
te
pp
ed
 hi
gh
 to
ne
d 
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Fo
r e
x
am
pl
e:
 
'O
wl
irh
 K
wh
si 
~
~
Z
ls
i~
i 
'A
kb
sL
ici
 
'
M
r. 
K
w
as
i G
ya
si 
lik
es
 A
ko
su
a.'
 
In
 th
e 
ab
ov
e s
ch
em
at
ic
, w
e 
se
e 
th
at 
th
e 
hi
gh
 to
ne
s 
fa
ll 
in
 p
itc
h 
as
 th
e 
u
tte
r-
 
an
ce
 p
ro
gr
es
se
s. 
Th
e 
de
sc
en
t i
n 
pi
tc
h 
is 
su
ch
 th
at
 th
e 
fin
al 
hi
gh
 to
ne
 is
 lo
w
er
 in
 
pi
tc
h 
th
an
 th
e i
ni
tia
l l
ow
 to
ne
. T
he
 se
co
n
d 
hi
gh
 to
ne
 s
yl
lab
le 
.
si.
 is
 lo
w
er
 in
 p
itc
h 
th
an
 th
e f
irs
t h
ig
h 
to
ne
 s
yl
lab
le 
.
d
.
 
bu
t h
ig
he
r i
n 
pi
tch
 th
an
 th
e 
th
ird
 h
ig
h 
to
ne
 
sy
lla
bl
e .
k6
.. 
In
 th
e r
em
ai
ni
ng
 pa
rt 
of
 th
is 
se
ct
io
n,
 I 
di
sc
us
s t
op
on
ym
s 
th
at
 o
be
y 
th
e 
to
na
l 
pr
oc
es
s 
o
n
 n
o
n
au
to
m
at
ic
 d
ow
ns
te
pp
in
g 
(w
hic
h s
u
gg
es
ts 
th
at
 fl
oa
tin
g 
lo
w
 to
ne
s 
ca
n
 s
te
p 
do
w
n 
th
e p
itc
h 
of
 f
ol
lo
w
in
g 
hi
gh
 to
ne
s) 
an
d 
th
os
e t
ha
t d
o 
n
o
t. 
3.
2.
1 
To
po
ny
m
s t
ha
t o
be
y 
th
e d
ow
ns
te
p 
pr
oc
es
s i
n 
A
ka
n 
A
cc
or
di
ng
 to
 D
ol
ph
yn
e 
(19
88
:59
), s
om
et
im
es
 in
 A
ka
n 
'a
 l
ow
 to
ne
 s
yl
la
bl
e 
in
H
-L
-H
 s
eq
ue
nc
e 
m
ay
 b
e 
de
le
te
d,
 th
at
 is
 d
ro
pp
ed
 a
lto
ge
th
er
, b
ut
 it
s p
itc
h 
lo
w
- 
er
in
g 
ef
fe
ct
 o
n
 t
he
 fo
llo
w
in
g 
H
ig
h 
to
ne
 r
em
ain
s'.
 I
n 
ef
fe
ct,
 H
-L
-H
 ->
 
H
-!H
. 
Fo
r e
x
am
pl
e, 
K
of
i [
kb
fi]
 + 
3d
an
 [j
di
i] 
be
co
m
es
 [k
bfi
 !d
ii]
. 
A
n 
o
bs
er
va
tio
n 
of
 th
e 
da
ta
 re
v
ea
ls 
th
at 
v
er
y 
fe
w
 o
f 
th
e 
to
po
ny
m
s 
o
be
y 
th
is 
to
na
l a
ss
im
ila
tio
n 
pr
oc
es
s. 
Ta
bl
e 6
 b
elo
w 
sh
ow
s t
op
on
ym
s 
th
at 
o
be
y 
th
e 
ab
ov
e 
to
na
l a
ss
im
ila
tio
n.
 
Ta
bl
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: T
op
on
ym
s t
ha
t o
be
y 
to
na
l a
ss
im
ila
tio
n p
ro
ce
ss
 
T
o
p
o
m
s 
ST
RU
CT
U
RE
 
M
EA
NI
NG
 
?i 
+ 
b6
5 +
 is
6 
O
n 
ro
ck
s 
pl
. r
o
ck
 o
n
 to
p 
o
f 
A
ko
ko
as
o 
A
kb
kb
ti 
+ 
is
6 
On
 o
r 
n
ea
r 
Ri
ve
r A
ko
ko
as
 
[8k
fik
fii
!s6
] 
A
ko
ko
a 
(ri
ve
r) o
n
 
B
ire
bi
re
so
 
B'
lr6
b'l
rG
 +
 ts
6 
On
 o
r 
n
ea
r 
Ri
ve
r B
ire
bi
re
. 
[b'
lrG
b'lr
d! s
ir] 
Bi
re
bi
re
 on
 
In
 th
e 
ab
ov
e 
ta
bl
e, 
Ab
oz
~s
o [
ib&
j!s
G]
, A
ko
ko
as
o 
[hk
;k6
6!s
G]
 
an
d 
B
ire
- 
bi
re
so
 [b
'lri
bir
&!
s6
] o
be
y 
th
e 
n
or
m
al 
flo
at
in
g 
to
ne
 p
ro
ce
ss
 (w
he
re 
a 
lo
w
 fl
oa
tin
g 
to
ne
 lo
w
er
s 
th
e 
pi
tc
h 
he
ig
ht
 o
f 
a 
fo
llo
w
in
g 
hi
gh
 t
on
e).
 T
hu
s, 
al
th
ou
gh
 t
he
 /E
/ 
v
o
w
el
 o
f t
he
 s
ec
o
n
d 
ele
m
en
t o
f t
he
 c
o
m
po
un
d,
 k
su
' 
'o
n 
(to
p o
f)'
, is
 d
el
et
ed
, i
ts 
as
so
ci
at
ed
 lo
w
 to
ne
 is
 le
ft 
flo
at
in
g a
n
d,
 as
 in
 o
th
er
 au
to
m
at
ic
 do
w
ns
te
p 
sit
ua
tio
ns
, 
it 
br
in
gs
 d
ow
n 
th
e p
itc
h 
of
 th
e 
fo
llo
w
in
g h
ig
h 
to
ne
. 
3.
2.
2 T
op
on
ym
s t
ha
t v
io
la
te
 th
e d
ow
ns
te
p 
pr
oc
es
s i
n 
A
ka
n 
In
 m
o
st
 o
f t
he
 to
po
ny
m
s, 
th
e 
flo
at
in
g 
to
ne
 p
ro
ce
ss
 d
oe
s 
n
o
t 
o
pe
ra
te
. S
pe
- 
cif
ica
lly
, in
 m
os
t o
f t
he
 to
po
ny
m
s, 
w
he
n 
a 
se
gm
en
t i
s d
el
et
ed
, i
ts 
as
so
ci
at
ed
 to
ne
 
do
es
 n
o
t 
ha
ve
 a
n
y 
as
sim
ila
to
ry
 ef
fe
ct
 o
n
 t
he
 fo
llo
w
in
g h
ig
h 
to
ne
. T
hi
s m
ay
 s
u
g-
 
ge
st 
th
at
 in
 su
ch
 to
po
ny
m
s 
th
e 
se
gm
en
t i
s d
el
et
ed
 w
ith
 it
s 
as
so
ci
at
ed
 lo
w
 t
on
e.
 
Th
e a
bo
ve
 cl
ai
m
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 ex
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ted
 in
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ab
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Ta
bl
e 
7: 
To
po
ny
m
s t
ha
t v
io
la
te
 to
na
l a
ss
im
ila
tio
n p
ro
ce
ss
 
A
nw
ea
so
 
On
 a
 r
o
ck
yl
sto
ny
 ar
ea
. 
gr
av
el
 o
n
 
O
n 
to
p 
of
 a
 m
o
u
n
ta
in
. 
m
o
u
n
ta
in
 o
n 
(to
p o
f) 
3f
en
so
 
jf6
n' 
+ 
is
6 
On
 o
r 
n
ea
r 
riv
er
 3
fe
n.
 
[~
fih
s6
] 
3f
en
 (r
ive
r) o
n 
I Topea
se
 
To
pe
 [tb
pk
] +
 as
e 
[%
&I
 
Be
ne
at
h 
th
e 
gi
an
t s
n
ai
l 
[tb
p&
Q&
] 
gi
an
t-s
na
il 
be
ne
ath
 
1 
Be
se
as
e 
be
se
 [&
&I 
+ 
as
e 
[%
I 
Be
ne
at
h 
a 
ko
la 
tr
ee
 
[b
i&
isi
l 
ko
la
 n
u
t (
tre
e) 
be
ne
ath
 
Th
e 
da
ta
 s
ho
w
 t
ha
t 
in
 s
u
ch
 t
op
on
ym
s 
as
 A
nw
ea
so
 [
~p
$~
s6
], B
ep
~
so
 
[bi
p;s
6] 
an
d 
th
e 
o
th
er
 e
x
am
pl
es
, i
f t
he
 s
ec
o
n
d 
el
em
en
t o
f 
th
e 
co
m
po
un
d 
to
p-
 
o
n
ym
 is
 k
s6
 'o
n
 (t
op
 of
)', 
th
en
, w
he
n 
th
e l
ow
-to
ne
 sy
lla
bl
e .
 &. 
is 
de
le
te
d,
 th
e t
on
e 
of
 th
e 
fin
al
 sy
lla
bl
e .
s6
. i
s n
o
t d
ow
ns
tep
pe
d.
 
H
ow
ev
er
, i
f t
he
 s
ec
o
n
d 
u
n
it 
of
 t
he
 c
o
m
po
un
d 
is 
hsC
 [
is;
] 
'be
ne
at
h',
 t
he
n 
th
er
e i
s n
o
 d
el
et
io
n 
an
d 
th
e 
lo
w 
to
ne
 a
ss
o
ci
at
ed
 w
ith
 th
e 
in
iti
al 
sy
lla
bl
e .
h. 
of
 i
s6
 
'be
ne
at
h' 
m
ay
 b
e 
ra
ise
d 
to
 a
 h
ig
h 
to
ne
 a
s 
ex
em
pl
ifi
ed
 in
 T
ab
le 
7 
ab
ov
e. 
Fo
r e
x
- 
am
pl
e, 
be
se
 [
b%
] 
'ko
la
 n
u
t 
(tr
ee
)'+
 u
se
 
[%
] 
'be
ne
at
h' 
be
co
m
es
 B
es
ea
se
 
[&&A&
] 
w
he
re
 a 
H
-L
 +
 L
H
 be
co
m
ea
 L
-H
-H
-H
. T
he
 lo
w
 to
ne
 o
n
 th
e 
in
iti
al 
v
o
w
el
 
of
 th
e 
se
co
n
d u
n
it 
of
 th
e 
co
m
po
un
d 
ch
an
ge
s 
to
 h
ig
h.
 T
he
 a
bo
ve
 d
isc
us
sio
n 
su
g-
 
ge
sts
 th
at 
it 
is 
pr
ob
ab
ly
 to
o 
sim
pl
e t
o 
ar
gu
e t
ha
t i
n 
an
 H
-L
-H
 to
na
l s
itu
at
io
n 
th
e 
L 
m
u
st
 s
te
p 
do
w
n 
th
e p
itc
h 
of
 th
e f
ol
lo
w
in
g H
. 
4. 
Su
m
m
ar
y 
In
 an
y 
la
ng
ua
ge
, p
er
m
iss
ib
le 
se
qu
en
ce
s 
fo
r a
 s
tr
in
g 
of
 u
n
re
la
te
d 
w
o
rd
s 
m
ay
 
be
 im
pe
rm
iss
ib
le 
fo
r a
 s
in
gl
e w
or
d 
or
 m
o
rp
he
m
e. 
Th
e 
to
po
ny
m
s 
th
at
 a
re
 n
o
t 
co
m
- 
pl
et
el
y 
le
xi
ca
liz
ed
 ex
hi
bi
t p
ho
no
lo
gi
ca
l b
eh
av
io
r o
f p
hr
as
es
 o
r 
se
n
te
nc
es
 a
n
d 
m
ay
 
th
er
ef
or
e 
be
 s
ee
n
 a
s 
ex
ce
pt
io
ns
 to
 t
he
 A
ka
n 
v
o
w
el 
ha
rm
on
y 
an
d 
to
na
l 
as
sim
ila
- 
tio
n 
pr
oc
es
se
s. 
Th
is 
pa
pe
r 
ha
s 
sh
ow
n 
th
at 
co
m
pl
ete
ly
 l
ex
ica
liz
ed
 t
op
on
ym
s 
fo
llo
w
 t
he
 
v
o
w
el
 h
ar
m
on
y 
pr
oc
es
s 
in
 A
ka
n 
by
 w
hi
ch
 o
n
ly
 A
TR
 o
r 
RT
R 
v
o
w
els
 o
cc
u
r 
in 
a 
w
o
rd
 an
d 
in
 w
hi
ch
 A
TR
 v
o
w
els
 ca
n 
as
sim
ila
te
 R
TR
 v
o
w
els
 in
to
 A
TR
. 
I h
av
e 
al
so
 sh
ow
n 
th
at 
se
v
er
al
 to
po
ny
m
s 
v
io
la
te
 th
e 
v
o
w
el 
ha
rm
on
y 
pr
oc
- 
es
s.
 In
 p
ar
tic
ul
ar
, I
 h
av
e 
sh
ow
n 
th
at 
du
rin
g 
to
po
ny
m
iz
at
io
n,
 co
n
tr
ar
y 
to
 w
ha
t 
is 
fo
un
d 
in
 th
e l
ite
ra
tu
re
 th
at
 R
TR
 v
o
w
el
s a
re
 u
n
ab
le
 to
 lo
w
er
 A
TR
 v
o
w
el
s t
o 
RT
R,
 
th
er
e 
ar
e 
ca
se
s 
w
he
re
 th
e o
bv
er
se
 is
 tr
ue
. 
M
or
eo
ve
r, 
I 
sh
ow
ed
 t
ha
t 
co
n
tr
ar
y 
to
 t
he
 o
fte
n 
he
ld
 n
o
tio
n 
th
at 
a 
RT
R 
v
o
w
el
 w
hi
ch
 h
as
 b
ee
n 
ra
ise
d 
to
 A
TR
 c
an
n
o
t 
ra
ise
 a
n
o
th
er
 p
re
ce
di
ng
 R
TR
 v
o
w
el
 
to
 a
 A
TR
, t
he
re
 a
re
 e
x
ce
pt
io
ns
 to
 t
hi
s c
lai
m
. S
pe
cif
ica
lly
, I
 p
ro
vi
de
d 
ev
id
en
ce
 t
o 
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3 
sh
ow
 th
at
 so
m
e 
RT
R 
v
o
w
el
s r
ai
se
d 
to
 A
TR
 c
an
 r
ai
se
 o
th
er
 R
TR
 v
o
w
el
s 
to
 A
TR
. 
do
w
ns
te
p 
re
fe
rs
 to
 a
 s
itu
at
io
n w
he
re
 in
 a
 s
eq
ue
nc
e 
of
 tw
o 
hi
gh
 to
ne
s 
th
e 
se
co
n
d 
Th
us
, I
 sh
ow
ed
 th
at
 th
e p
ro
ce
ss
 o
f r
ai
sin
g 
ca
n
 g
o 
be
yo
nd
 o
n
e 
sy
lla
bl
e. 
hi
gh
 to
ne
 h
as
 a
 lo
w
er
 p
itc
h 
th
an
 th
e 
fir
st.
 F
or
 e
x
am
pl
e, 
in 
/~
b~
!f
6/
 
'c
re
at
or
' 
th
e 
Cl
os
e o
bs
er
va
tio
n 
o
f t
he
 to
po
ny
m
s 
su
gg
es
ts 
th
at
 o
n
ly
 th
e 
AT
R 
v
o
w
el
 h
ar
- 
fin
al
 h
ig
h 
to
ne
 is
 a
 d
ow
ns
te
pp
ed
 hi
gh
 to
ne
. 
N
on
au
to
m
at
ic
 d
ow
ns
te
pp
in
g 
is 
sy
m
- 
bo
liz
ed
 b
y 
pl
ac
in
g 
an
 e
x
cl
am
at
io
n 
m
ar
k 
[!I 
be
fo
re
 th
e 
hi
gh
 t
on
e 
th
at
 i
s 
do
w
n-
 
m
o
n
y 
v
al
ue
 is
 s
yn
ch
ro
ni
ca
lly
 a
ct
iv
e 
to
da
y.
 H
ow
ev
er
, t
he
 to
po
ny
m
s 
su
gg
es
t 
th
at
 
di
ch
ro
ni
ca
lly
, A
ka
n 
m
ay
 h
av
e 
ha
d 
bo
th
 A
TR
 a
n
d 
RT
R 
ha
rm
on
y.
 S
pe
cif
ica
lly
, a
 
sy
ste
m
at
ic
 a
tte
nt
io
n 
to
 t
he
 to
po
ny
m
s 
su
gg
es
ts 
th
at
 a
s 
co
m
pl
ex
 p
hr
as
es
 b
ec
am
e 
5 
O
pa
ni
n 
K
of
i S
aa
ra
, a
n
 e
ld
er
 o
f t
he
 to
w
n,
 c
lai
m
s t
ha
t t
he
 to
w
n 
w
as
 n
am
ed
, n
o
t 
le
xi
ca
liz
ed
, e
ith
er
 th
e A
TR
 o
r 
RT
R 
v
al
ue
 m
ig
ht
 h
av
e 
tri
gg
er
ed
 h
ar
ni
on
y.
 T
he
 d
at
a 
af
te
r R
iv
er
 A
ko
ko
a,
 bu
t a
fte
r a
 s
m
al
l h
ill
. H
e 
ex
pl
ai
ne
d 
th
at
 t
he
 w
o
rd
 a
ko
ko
a 
is 
a 
co
lle
ct
ed
 fo
r t
hi
s s
tu
dy
 p
ro
vi
de
 n
o
 in
di
ca
tio
n r
eg
ar
di
ng
 w
he
n 
an
d 
w
hy
 R
TR
 li
ar
- 
co
m
bi
na
tio
n 
of
 k
ok
o3
 'h
ill
' a
nd
 th
e 
di
m
in
ut
iv
e s
u
ffi
x 
w
a
 '
sm
al
l'.
 
m
o
n
y 
ce
as
ed
 to
 b
e 
ac
tiv
e.
 
Co
nc
er
ni
ng
 .t
on
es
, I
 sh
ow
ed
 th
at
 th
e 
ph
en
om
en
on
 o
f 
do
w
ns
te
pp
in
g 
o
pe
r- 
R
EF
ER
EN
CE
S 
at
es
 d
ur
in
g 
th
e 
fo
rm
at
io
n 
of
 t
op
on
ym
s. 
In
 p
ar
tic
ul
ar
, I
 e
x
pl
ic
at
ed
 th
e 
fa
ct
 t
ha
t 
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ev
en
 w
he
n 
a 
se
gm
en
t o
r 
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lla
bl
e i
s d
el
et
ed
, i
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so
ci
at
ed
 to
ne
 m
ay
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ain
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n
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